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activity score > 4; no relevant knee pathologies other than the index
ACL injury and reconstruction; normal lower extremity alignment; <2/3
menisectomy; and <Gr IIIb articular cartilage lesions. All reconstructions
took place within 6 months of injury, and all subjects participated
in a standardized rehabilitation program. Synovial ﬂuid (SF) samples
were obtained via non-lavage arthrocentesis from the ACL-R knees of
15 subjects during a one-year follow-up evaluation (average follow-up
interval = 16.2 months) post-reconstruction. Samples were centrifuged at
4,000xg for 20 minutes at 4°C to remove sediment, and the supernatants
were stored at −80°C. In addition, standing, bilateral x-rays were obtained
and JSW assessed using previously validated techniques. Subjects were
considered to have signiﬁcant JSW narrowing of their injured knee if
the injured minus normal (contralateral) knee difference fell below the
calculated 95% conﬁdence interval (CI) of 32 age, sex, activity level,
and BMI-matched control subjects with healthy knees (determined by
history, clinical evaluation, and 3T MRI). SF samples were analyzed
for concentrations of 42 cytokines/chemokines (42-Plex), 8 MMPs
(panels 1 & 2), and 4 TIMPs (panel 1) using commercially available
Luminex-based multiplex analysis kits (Millipore, Billerica, MA). Analyte
concentrations in ACL-R subjects with JSW narrowing (Group 1, n = 9)
were compared to concentrations in ACL-R subjects with “normal” JSW
(within the 95% CI of controls) (Group 2, n = 6) and statistically evaluated
using nonparametric ANCOVA with time since injury as the covariate.
Results: Statistically signiﬁcant differences were found between groups
1 & 2 regarding concentrations of RANTES, IL-8, VEGF, and MMP 2 & 7
ratios to inhibitors (Table 1).
Conclusion: Increased VEGF concentrations were observed in subjects
that experienced JSW narrowing in comparison to those that remained
within normal JSW limits. This result may be explained by prior in-vitro
studies that have described increased production of VEGF secondary to
mechanical overload its potential role in the development of OA and
endochondral bone development as well as cartilage neovascularization
in inﬂamed joints. The increased presence of the pro-inﬂammatory
chemokine IL-8 in Group 1 may also be indicative of inﬂammatory
process involvement in JSW-narrowing 1 year post-ACL-R as well as
IL-8’s potential role in the regulation of MMP expression.
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INDUCTION OF THE CHEMOKINE IL-8/Kc BY THE ARTICULAR
CARTILAGE: POSSIBLE INFLUENCE ON OSTEOARTHRITIS
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C. Salvat1, Z. Mladenovic1, C. Jacques1, X. Houard1, F. Berenbaum3,1,
J. Sellam3,4. 1UR4, Pierre & Marie Curie Paris VI Univ., Paris, France; 2UR4,
Pierre & Marie Curie Paris VI, Univ., Paris, France; 3Hosp. Saint Antoine,
Paris, France; 4UR4, Pierre & Marie Curie Paris VI, Univ., “Aging, Stress and
Inﬂammation”, Paris, France
Purpose: IL-8/Kc, a chemokine produced by chondrocytes and
synoviocytes, contributes to the pathophysiology of osteoarthritis (OA).
IL-8/Kc attracts inﬂammatory cells into the synovium, plays a role
in hypertrophic differentiation and in apoptosis of chondrocytes.
However, the mechanisms leading to the production of IL-8/Kc by
chondrocytes are poorly known. Thus, we aimed to investigate whether
the mechanical (compression), inﬂammatory (IL-1 beta) and metabolic
(visfatin/NAMPT/PBEF, an adipokine found at high concentration in
serum from obese patients) stresses may induce the release of Kc when
applied on cartilage.
Materials and Methods: Mouse cartilage explants were subjected to
compression (0.5Hz, 1 MPa) for 4, 6 and 24 hours. After assessing the
load-induced prostaglandin E2 (PGE2) release by enzyme immunoassay,
the concentration of Kc in the medium was determined by enzyme-
linked immunosorbent assay (ELISA) of compressed and non-compressed
explants at each time.
Primary cultures of immature murine articular chondrocytes were
obtained by enzymatic digestion of articular cartilage from 6-days-old
newborns from Swiss mouse litter. The effect of the pro-inﬂammatory
cytokine IL-1b (10, 50, 100 pg/mL) and of the recombinant mouse visfatin
(5 microgram/mL) on the subsequent release of Kc was assessed by
ELISA.
Results:. Mechanical compression of cartilage explants signiﬁcantly
increased PGE2 release in a time-dependent manner (mean increase
of PGE2 level normalized on non compressed explants: 5.1-fold, 5.6-
fold and 4.3-fold at 4, 6 and 24 hours respectively, p< 0.004, n = 9). In
comparison with non-compressed explants, loading increased Kc release
in a time-dependent fashion (mean increase of Kc level: 3.2-fold, 1.9-
fold and 2.0-fold at 4, 6 and 24 hours respectively, p < 0.004, n = 9). IL-1b
triggered a dose-dependent increase of Kc release by primary cultured
chondrocytes (mean increase of Kc level normalized on non treated cells
level: 4.1-fold, 15.5-fold and 35.2-fold at 10, 50 and 100 pg/mL of IL-1b
respectively, p < 0.05, n = 4). Likewise, 5 microg/mL visfatin treatment of
cultured chondrocytes also induced an increase in Kc release (mean Kc
level ± SEM: 5042±2014 versus 19690±2440 pg/mL without and with
visfatin respectively, p = 0.008, n = 5).
Conclusion: We show for the ﬁrst time that IL8/Kc is a chemokine
highly responsive to mechanical, inﬂammatory and metabolic stresses
in articular chondrocytes. These results strengthen the hypothesis that
IL-8/Kc could be added to the list of cytokines to be targeted for
treating OA.
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DETECTION OF NATURAL ANTIBODIES REACTIVE WITH
INFLAMMATORY PAIN AGENTS IS A KEY TO STUDY AND FOLLOW
PATIENTS WITH OSTEOARTHRITIS
Y. Savitskaya, C. Duarte, N. Marin, A. Izaguirre, L. Sierra, E. Villalobos,
C. Ibarra. Natl. Inst. of Rehabilitation, Mexico, Mexico
Background: Osteoarthritis (OA) is generally accepted as a slowly
progressive degenerative, mainly caused by physical stresses and aging
factors. The ﬁeld of OA study is desperately in need of biomarkers.
The many measurable outcomes in OA include pain, function, synovitis,
and serum and imaging biomarkers. Catecholamines, prostaglandins and
kinins are among the most potent agents involved in inﬂammatory,
vascular and pain processes. These short-lived peptides, including
bradykinin, are generated during tissue injury and noxious stimulation.
Bradykinin stimulate the synthesis of other inﬂammatory agents
as catecholamines (CAs) and prostaglandins (PGs). In autoimmune
rheumatic disease as OA, pathogenic natural antibodies (NA) to serum
proteins are used for classiﬁcation, development of diagnostic criteria,
monitoring of disease activity and prediction of prognosis.
Objectives: To measure NA (IgM, IgG) reactive to different types of
inﬂammatory pain agents (bradykinin BK, dopamine DA, histamine HM,
prostaglandin PGE2) in the sera of patients with OA: an important role
of circulating immune complexes in the pathogenesis of OA.
Methods: Serum samples were obtained from 185 patients with OA
and 185 age- and sex-matched healthy individuals. All patients were
diagnosed according to the respective classiﬁcation criteria for each
disease. The radiographic grading of OA joints was performed by using
the Kellgren/Lawrence criteria. Express ELISA techniques have been
developed to quantify NA (IgM, IgG) to BK, DA, HM, PGE2 in INR. We used
the CovaLink ELISA system to determine the total IgM and IgG levels of
the patients and controls. NA were isolated from blood of OA patients
and control by HPLC.
Results: We demonstrated different autoimmunity proﬁles in patients as
compared with healthy control by ELISA. Table 1 shows the correlations
between the serological markers in all of the subjects as determined
by the Spearman rank test. There were signiﬁcant correlations between
BK-IgG and PGE2-IgG, between BK-IgG and DA-IgG, and between HA-IgG
and PGE2-IgG. The radiographic grading with the KL scale revealed a
signiﬁcant relationship to serological markers Table 2.
Table 1. Correlations between natural antibodies
Marker BK-IgG DA-IgG HA-IgG PGE2-IgG
BK-IgG − 0.846 0.841
DA-IgG − 0.246 0.293
HA-IgG 0.213 −
PGE2-IgG 0.774 −
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Table 2. Correlations between KL grading and natural antibodies
expression
BK-IgG 0.897 0.0005
DA-IgG 0.489 0.0027
HA-IgG 0.381 0.0045
PGE2-IgG 0.832 0.0001
Conclusions: Our working group has focused on the development of
immune markers which useful in the assessment of OA. Pathogenic NA
belongs mainly to the IgG isotype. IgG to inﬂammatory pain agents
would be potent diagnostic markers for OA and may play pathogenic
roles in the development of OA. Taken together (BK-IgG, DA-IgG, HA-IgG,
PGE2-IgG), our results cold promote the understanding of the role of
immunity in OA.
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PEROXISOME PROLIFERATOR ACTIVATED RECEPTOR a ACTIVATION
COUNTERACTS INTERLEUKIN 1b INDUCED CYTOKINE PRODUCTION
BY INFRAPATELLAR FAT PAD
S. Clockaerts1,2, Y.M. Bastiaansen-Jenniskens2, C. Feijt2, J. An2, L. De
Clerck1, J. Somville1, G.J. van Osch2. 1Univ. of Antwerp, Edegem, Antwerp,
Belgium; 2Erasmus MC, Univ. Med. Ctr., Rotterdam, Netherlands
Purpose: The infrapatellar fat pad (IPFP) is located in the knee joint,
closely to the cartilage and synovial layer. It contains adipocytes, nerve
ﬁbers, macrophages and other immune cells capable of producing
cytokines that can inﬂuence the osteoarthritis (OA) etiopathogenesis.
Peroxisome proliferator activated receptor a (PPARa) is a nuclear receptor
type I and member of the superfamily of ligand-dependent transcription
factors, regulating the transcription of target genes by binding retinoid
X receptor. PPARa agonists such as ﬁbrates are used in clinical practice
as lipid lowering drugs and are also known to exert anti-inﬂammatory
effects on various tissues.
We hypothesized that the IPFP is involved in the OA process by producing
cytokines and that the production can be altered by pro- and anti-
inﬂammatory stimuli.
Methods: IPFP explants of 29 OA patients were obtained during total
knee arthroplasty. The explants were cultured during 24 hours and the
supernatant was analyzed with Luminex. IPFP and synovium explants
of 5 OA patients were cultured during 48 hours with or without
IL1b and 100mM Wy-14643, a selective and potent PPARa ligand.
mRNA expression of IL1b, monocyte chemoattractant protein(MCP)1,
IL6, tumor necrosis factor(TNF)a, leptin, vascular endothelial growth
factor(VEGF), IL10, cyclo-oxygenase(COX)2 and release of TNFa, MCP1
and prostaglandin(PG)E2 were determined. We used linear mixed models
to analyze the results. To account for differences in IL1b response
between donors, we analyzed the interaction between the effect of
PPARa activation and the response to IL1b.
Results: IPFP released cytokines such as IFNg, IL4 or IL10, additional to
the ones previously described. The addition of IL1b to the IPFP explants
increased mRNA expression of cytokines, besides leptin and IL10. Analysis
of the supernatant conﬁrmed these results. Similar results were observed
for synovium, except for VEGF that was not increased by adding IL1b
(Figure 1).
Fig. 1. Averaged mRNA expression level relative to control value. White
bars represent controls and dark bars the IL1b induced explants.
*p < 0.05.
In IPFP explants, there was a signiﬁcant interaction between IL1b
response and the effect of PPARa for TNFa (p = 0.003), IL1b (p < 0.0001),
MCP1 (p =0.003), leptin (p < 0.0001), VEGF (p < 0.0001) and COX2
(p < 0.0001), indicating that the effect of PPARa activation was dependant
on the effect of IL1b. There was no interaction for IL6 (p = 0.92) and IL10
(p =0.45). These results were conﬁrmed when analyzing the supernatant.
PPARa did not decrease mRNA expression of cytokines in the synovium
explants.
Conclusions: IPFP is an important source of cytokines and their
production is increased by IL1b and decreases by a PPARa ligand.
Therefore, IPFP is an active OA joint tissue and target for potential
disease modifying drugs such as ﬁbrates.
428
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ON MACROPHAGES
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Purpose: Lansoprazole (LPZ) is a typical proton pump inhibitor used
in clinical practice for treatment of gastrointesutinal mucosal disorders
caused by gastric acid hypersecretion, such as gastric ulcer and reﬂux
esophagitis. Meanwhile, LPZ inhibits macrophage adhesion molecule
expression. However, for activated macrophages in which dysfunction
occurs, overproduction of inﬂammatory mediators such as nitric oxide
(NO) and prostaglandin E2 (PGE2) is involved in the pathogenesis
of many inﬂammatory diseases, including rheumatoid arthritis. The
purpose of this study is to analyze the anti-inﬂammatory effects of
LPZ on macrophages.
Methods: RAW264.7 murine macrophages were obtained from the
Riken Cell Bank (Ibaragi, Japan). The effect of LPZ on cell viability
was tested using MTT assay after addition of LPZ at concentrations
of 0, 20, 50, 100, 200, 400mM. The amount of nitrite and PGE2 was
indicated by the amount that was measured in the RAW264.7 cell
culture supernatant. RAW264.7 cells were cultured and were treated
with several concentrations of LPZ. LPS was added to the culture medium.
To evaluate whether the inhibitory effects of LPZ on LPS-induced NO and
PGE2 production were mediated by iNOS and COX-2 protein expression,
we performed Western blot analysis.
Results: When we examined the effects of LPZ on RAW cell viability,
at concentrations of 0–100mM, no effects were seen. LPZ inhibited LPS-
induced production of nitrite in a concentration-dependent manner. In
particular, LPZ at a concentration of 100mM inhibited nitrite production
to the same extent as the control. With LPS stimulation, PGE2 levels
in the culture supernatant increased, but with LPZ pretreatment at
concentrations of 50 and 100mM, PGE2 levels also decreased. Expression
of iNOS and COX-2 was also inhibited by LPZ at a concentration of
100mM.
Conclusions: Our study showed not only inhibition of NO and PGE2
production in RAW 264.7 cells stimulated with LPS, but also suppression
of iNOS and COX-2 expression. iNOS is involved closely with regulation of
the inﬂammatory response via producing NO. The rate-limiting enzyme
in PGE2 synthesis is COX-2. Based on our study results, LPZ exerts anti-
inﬂammatory effects by suppressing iNOS and COX-2 expression. LPZ
may be promising for use in many inﬂammatory diseases in which
activated macrophages play a role, such as rheumatoid arthritis.
429
VITAMIN D EFFECT ON MOLECULES ASSOCIATED TO OSTEOARTHRITIS
PROGRESSION INDUCED IN RATS
E.C. Castillo1, R.M. del Angel1, M. Vega-Lo´pez1, F. Navarro-Garcı´a2,
C. Lavalle3, V. Ortiz-Navarrete4, J.B. Kouri1. 1CINVESTAV-IPN. Infecto´mica
y Patoge´nesis Molecular, Me´xico, D. F., Mexico; 2CINVESTAV-IPN. Biolog´ıa
Celular, Me´xico, D. F., Mexico; 3UNAM. Facultad de Med., Me´xico, D. F.,
Mexico; 4CINVESTAV-IPN. Biomedicina Molecular, Me´xico, D. F., Mexico
Purpose: The aim of this study was to evaluate the effect of the vitamin
D on the TLRs, cytokines and metolloproteases expression in a rat model
of osteoarthritis (OA).
Methods: Unilateral knee menisectomy plus 1, 3, 6, 8, 10 and 20 days of
high impact exercise was performed in order to induce OA. Normal rats
were used as a control. Rats were sacriﬁced by CO2 overdose, cartilage
explants were used for immunohistoﬂuorence assay and enzymatically
isolated chondrocytes from the right femoral condyles were used for qRT-
PCR analysis. The mRNA relative levels for TLRs (TLR-1, TLR-2, TLR-4,
